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Fermat's last move -A masterpiece 



Abstract: Fermat's last theorem was one of the most pinching problems of 

mathematics for more than 300 years. A French mathematician Pierre 
de Fermat (1601-1665) formulated it. 

The present proof works on the theory that for a Solution of Fermat's 
equation all the three integers must be co prime. It is proved through 
contradiction. 
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Integers 



Main body : 

Statement: Fermat's last theorem assert that the equation. 

x" + y° = z has no SoMon 

V n ^ 3 & X, y, z g f 

We would prove Fermat's last theorem in a way different from that as it was proved 
in 

1994 by Andrew wiles. 

Proof: we will prove it with the method of contradiction. Let us prove that x, 

y, and z are mutually co prime. 



For example: 



n . n n 

X + y = Z 



is such as if all three have a Common factor it can be easily cancelled out. Also if two 
of x,y,z have a common factor implies after suitable interchange as 



n n n 

X = z - y 



n n n 

y = z - X 



n . n n 

X + y = z 



n 1 n r n iin 

X = ki [zi - yi ] 

n 1 n r n iin 

y = te [s - X2 ] 

[X3 + y3 ] = Z 

Implies that the same factor is present in other remaining number for to have a 
Solution. 

After cancellation the form is 

x" + y° = z° where all three are mutually co prime. 
Now we will prove that for all solution to exist x, y, z cannot be co prime. 
Now x° = z° - y° ^ x" = (z - y) (+ve no.) 
V n = even or odd. 

^ X & z - y have a common factor. 
^ X = kixi 

z - y = k X2 here xi & X2 are coprime. 
nirly = hyi 

z - X = k2y2 
=^ z - k] xi = k2y2 (1) using x = k| xi in z-x = k2y2 

& z - k2yi = kiX2 z = k2yi + k| X2 (II) 

using y = k2yi in z - y = kiX2 
=> kixi + k2y2 = ]§yi + k|X2 =k(say) = z 

ki (xi-X2) = k2(yi-y2) 
Now we have 

2 



K2 = Ki (xi - X2)/ yi - y2 (a) 

.-. z = k|Xi + ki (xi- X2) . y2 / (yi-y2 ) 

= ki [ xi (yi - y2)] + (xi - X2).y2] /(yi - y2) 

nirly X = k xi 

y = ki (xi - X2) . yi /(yi - y2 ) using (a) 
putting the values 

[kxi]" + [k (xi - X2) . yi /(yi - y2 )]° = [kixi + k (xi - X2) . y2 / (yi - y2)]° 

=> xi " + [yi (xi - X2)/ (y - y2)]° = [xi + (xi - X2). y2/ (yi-y2)]° 
=^ [y (xi - X2)/ (yi - y2)]° = xi " "'(xi - X2). y2/ (y-y2)+. • •+ 

[(xi -X2). y2/(y-y2)]° 



Now using (a) ki/ki =(xi - X2) . /(yi -y2) 



'[yi(V(ki)]" = x,"-Vk2/(ki)y2 +...+ 



[y2(k2/(ki)]" 



or [yi(k2/(ki)f-'yi =xi"-' y2+...+ 



[y2 (k2/ (k )]"■' y2 



or [yi(k2)]" 'yi =xi"-'k"-'y2+...+ 



[yifo]"' y2 



or [yi (k2 )]" ' yi = xi" -'k^' y2+{ [x, " -\"-^ y2'] +...+ 

[y2k2l""^ y2 ; k2 (A) 

Note the above condition holds for n>2 as for n=2 the last term in the parenthesis 
doesn't have k2 as such . 

For n=2 the above equation has in fact infinite solutions. We would take 
that case after this. 



(A) =^ [yi (k2 )]" ' yi = [XI " -'k-^' +{ [XI " -'k""- y2] +...+ 

[yikiT^yij kz] y2 



^ k2 &y2 have a common factor as yi & yi are co prime(assumption). 
Let after cancellation 

h. =h 

yi =y3 



k3 [yi (1^ )]" -^ yi^ = [xi ° -'k"-'.y3 +{ [x, " -\r^ yj] +...+ 

[y2k2]"-2y3}k2] 

=[xi " Ai"-'.y3] + m.fe 



Where m = [jq ° -\ ""' yz] +. . .+{yiM'"^ ys. 



Now since k2yi =y 
& kixi=x 

^ k3 ly]" - yi^ ^ [x" -'ys ]+ m.b 



k3 & X ° y3 have a common factor as k3 & m.k have a common factor. 



Which is clearly impossible as x , yi are co prime to fc (assumption) 
Hence FLT is fuUy estabtished for n>2. 



Now we will take the special case of n=2. 



xi^ +(yi.k2/kiy =[xi +(y2.b/ki)]^ 

7? ?? 11 77 

or k XI + k yi = k xi + ki yi +2kik2y2xi 



k2(yi -y2 ) =2kik2y2xi 



Or b/ki = 2xiy2/(yi -yi ) 



But k2/k;i=( xi-x2)/(yi-y2) 



( XI -x2)/(yi -y2 ) = 2x1 y2/(yi " -y2 ) 



Or ( x-x2)(yi+y2) = 2xiy2 

Or xiyi +xiy2 -X2yi- X2y2 =2xiy2 
^ XI y2 = xiyi -X2yi- X2y2 

Or xi(y2-yi) = -X2(yi+y2) 
=^ X]/X2 =(yi+y2/ (y!-yi) 

Which certainly has infinite solutions. 



Hence FLT is ftiUy estabtished for all n>2. 
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